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tine.
3) ET is secreted from the abluminal side of the cells towards the adjacent vascular smooth muscle cells. There are two types of ET receptor including ETA and ETB. ETA is located in pulmonary vascular smooth muscle cells where it mediates vasoconstriction through inositol trisphosphate (IP3) formation and release of intracellular calcium. The ETA receptor is associated with proliferation of vascular smooth muscle cells in pulmonary arteries. In PAH patients, expression of the ETA receptor is increased and is associated with vasoproliferation. Inflammation also plays an important role in PAH patients and ETA is elevated in this setting.
Imbalance between proliferation and apoptosis in vascular smooth muscle cells is associated with vascular hypertrophy in PAH.
4) However, before initiation of vascular hypertrophy, inflammation of endothelial cells is observed and is associated with apoptosis of endothelial cells. Therefore, apoptosis of endothelial cells can trigger the initial event for progression of PAH. Vascular endothelial growth factor receptor blockade has been noted as a possible mechanism for endothelial cell apoptosis, followed by the selection of apoptosis-resistant clones, which lead to the formation of plexiform lesions with severe angio-obliterating lesions.
5)
The article by Hong et al. 6) suggests a role for bosentan in attenuating apoptosis and inflammation of endothelial cells. Their results indicate decreases in both caspase-3 and vascular endothelial growth factor in the bosentan-treated group. The proinflammatory cytokine, interleukin-6, was decreased and mRNA expressions of tumor necrosis factor (TNF)-α were decreased. Potential effects of bosentan to reduce apoptosis have been also reported in neuronal cells through the up-regulation of bcl-2 gene expression and decreased expression of the apoptotic protein, caspase. 7) These observations suggest that bosentan may prevent disease progression in an early stage by preventing endothelial apoptosis and inflammatory response. Another interesting suggestion is the expanding indication of bosentan to other diseases. Overexpression of endothelin-1 in mice resulted in a cardiomyopathy resembling doxorubicin-induced cardiomyopathy. Bien et al. 8) reported that bosentan inhibits doxorubi-cin-induced cardiomyopathy in a mouse model. Pretreatment with bosentan resulted in reduction of TNF-α and Bax expression. Interestingly, ET antagonists are proapoptotic and antiproliferative in human colon cancer cells.
9)
Therefore, beyond its role as a vasodilator, bosentan has the potential to attenuate apoptotic cells, and this property can be applied to other disease associated with cell apoptosis.
